Cyclin D1-positive B cells are occasionally found in the mantle zones of reactive lymphoid follicles, a condition that has been called "in situ mantle cell lymphoma". The clinical significance of this lesion remains uncertain.
Introduction
Mantle cell lymphoma (MCL) is a B-cell neoplasm that usually carries the t(11;14)(q13;q32) translocation and constitutively overexpresses cyclin D1. 1 Most patients present in an advanced stage, with generalized lymphadenopathy, and frequent involvement of extranodal sites and peripheral blood. The clinical evolution is relatively aggressive with a poor response to conventional therapeutic regimens, frequent relapses and a median overall survival of 3-5 years. This biological behavior has led to the recommendation for early treatment, usually with intensive therapeutic regimens that may include hematopoietic stem cell transplantation. 2 However, recent clinical and pathological observations have recognized subsets of patients whose disease has an indolent clinical behavior and who may not need immediate treatment. [3] [4] [5] [6] It is well-recognized that MCL has a wide spectrum of growth patterns. Most cases have a vaguely nodular and/or diffuse growth pattern, very rare cases have a follicular growth pattern, and a larger minority has a mantle zone growth pattern in which the lymphoma grows as an expanded ring around reactive germinal centers. Although controversial, one study suggested that a mantle zone growth pattern was associated with a better prognosis. 7 More recently, isolated reports have described cases with cyclin D1-positive MCL-like cells restricted to the mantle zone of hyperplastic follicles in otherwise reactive lymph nodes. [8] [9] [10] [11] [12] [13] [14] The restricted distribution of the atypical cells suggests that these lesions may represent an early step in the development of MCL, and the process has been termed "in situ MCL". A similar phenomenon with a restricted distribution of follicular lymphoma-like cells with BCL2 rearrangement and overexpression within reactive germinal centers has been termed follicular lymphoma in situ (FLIS). 15, 16 However, it is not known whether either FLIS or "in situ" MCL represent true precursor lesions that will inevitably progress to overt lymphoma, or are simply incidental findings with a low likelihood of progression, analogous to monoclonal gammopathy of unknown significance or monoclonal B-cell lymphocytosis. Thus, the malignant potential of these lesions and their clinical and biological significance are not well known. In fact, some patients have been followed for a long time without antineoplastic therapy 9, 10 whereas others with the same histological pattern have been treated with conventional therapies including intensive chemotherapy and stem cell transplantation. 13 SOX11, a neural transcription factor involved in tissue remodeling during embryogenesis, is a highly sensitive biomarker of MCL since it is expressed in virtually all MCL, including cyclin D1-negative cases, but is not expressed in any other lymphoid neoplasm with the exception of lymphoblastic lymphoma, some Burkitt lymphomas and Tprolymphocytic leukemia. [17] [18] [19] [20] SOX11 negativity has been recently associated with a subset of MCL with a very indolent behavior, non-nodal presentation, hypermutated IGHV and simple karyotypes suggesting that this lack of expression may help to identify a particular clinical and biological subtype of MCL. 6 The expression of SOX11 in early lesions of MCL and tumors with a mantle zone growth pattern has not been investigated and it is not, therefore, known whether its expression is an early or later event in the development of these tumors.
In this study we investigated a large series of cases previously diagnosed as "in situ MCL", to define their clinical and pathological significance, their distinction from MCL with a mantle zone growth pattern, and the potential value of SOX11 in the characterization of these lesions.
Design and methods

Case selection
We identified 23 cases initially diagnosed as "in situ MCL" lesions over a period of 8 years (2003-2010) ; as cited in Table 1 Clinical information and follow-up from these patients were obtained from the referring pathologists and/or clinicians to the extent possible. The follow-up of the previously published patients was updated and new histological sections were obtained for additional studies. While the cases were originally diagnosed by the contributing pathologists, all cases were subsequently reviewed by two of the authors (AC-C, EC). In addition, we collected 100 consecutive lymph node biopsies from the Hospital Clinic of Barcelona diagnosed as follicular lymphoid hyperplasia in patients older than 40 years. None of these patients had a previous or simultaneous diagnosis of a lymphoid neoplasm.
Histological and immunohistochemical studies
Paraffin-embedded tissue was available from the diagnostic biopsies. Immunohistochemical stains were performed in the 23 cases with a previous diagnosis of "in situ MCL" lesions with a panel of pre-diluted antibodies from DAKO (Glostrup, Denmark) including CD20 (clone L26), IgD (polyclonal), CD23 (SP23), CD5 (clone 4C7), cyclin D1 (clone SP4) and BCL2 (clone 123). We also used CD3 (clone PS1, Novocastra, Newcastle, UK) and SOX11 (Atlas Antibodies, Stockholm, Sweden). The one hundred reactive lymph nodes were stained with cyclin D1 and BCL2. SOX11 staining was performed as previously described 20 using a heat-induced retrieval with ER2 BondMax buffer solution for 15 min, a horseradish-peroxidase-linked polymer for 8 min (Define; Vision Biosystems) and 5′-3′ diaminobenzidine for 10 min. Staining with the routine panel of the remaining antibodies was performed using automated immunostainers (Autostainer Link, DAKO or Benchmark, Ventana Medical Systems, Tucson, AZ, USA).
Genetic studies
Classical G-banded cytogenetic studies from peripheral blood or tissue samples were available in four cases. Fluorescence in situ hybridization (FISH) studies were performed in eight cases using a standard procedure previously described 21 and dual-fusion DNA probes for IGH@-CCND1 (Abbot Molecular, Abbot Park, IL, USA). One additional case (case 8) was studied with FISH and simultaneous cyclin D1 immunofluorescence using a modification of the immuno-FISH protocol described by Cook et al. 22 with a dual color, dual fusion probe for t(11;14)(q13;q32) (Vysis, Downers
In situ mantle cell lymphoma haematologica | 2012; 97(2)Grove, IL, USA) and cyclin D1 antibody (clone SP4) on paraffin sections. Two hundred cells specifically identified by nuclear cyclin D1 staining under a 4'-6'-diamidino-2-phenylindole filter were analyzed. Nuclei were scored as positive if at least one fusion signal was present or as negative in all other patterns. Paraffin sections of tonsils were used as negative controls.
Results
Histopathology and immunohistochemical studies
We identified 23 cases initially diagnosed as "in situ MCL" lesions based on the restriction of cyclin D1-positive cells to the mantle zone of reactive follicles. The main clinical and pathological features of these cases are summarized in Tables 1-3 . The distribution and expansion of the cyclin D1-positive cells was variable among the cases and upon review we could distinguish two major patterns; one we refer to as an "in situ MCL" pattern and the other was designated as a mantle zone pattern.
The "in situ MCL" pattern was identified in 17 cases, in which the global architecture of the lymphoid tissue was preserved and the reactive follicles were mainly distributed in the cortical areas with an evident paracortical space among them. The mantle zones of these follicles were usually not expanded and cyclin D1-positive cells were restricted to the mantle zones with only scattered cells in the interfollicular areas. In some cases the mantle zone was expanded but the cyclin D1-positive cells were restricted only to a few layers and not all follicles contained these cells ( Figure  1A-B) . In general, cyclin D1-positive cells tended to accumulate in the inner mantle zone but in two cases they were localized at the periphery of the mantle zone and in one case they extended focally into the germinal centers ( Figure  1C -E). Similar features were found with involvement localized to otherwise unremarkable mantle zones in lymphoid tissue at extranodal sites as well.
Six of the 23 cases showed a greater expansion of the cyclin D1-positive cells and were designated as MCL with a mantle zone growth pattern. In these cases the architecture of the lymphoid tissue was still largely preserved but with focal effacement, more numerous, crowded, involved follicles and marked reduction of the interfollicular space. The mantle zones were usually expanded and the cyclin D1-positive cells were densely packed replacing virtually all the mantle zone cells. Focal extension of clusters of cyclin D1-positive cells into the interfollicular areas was seen and the mantle zones of different follicles merged focally ( Figure 2 ).
CD5 was difficult to evaluate in the 17 cases with an "in situ MCL" pattern as they had only few cyclin D1-positive cells. However, in eight cases, comparison between cyclin D1, CD5 and CD3 staining revealed that the cyclin D1-positive cells were CD5-negative. Two of these cases also had clonal tumor cells in the peripheral blood and the flow cytometry study confirmed the CD5 negativity in both. In one of them a flow cytometry study performed during follow-up 12 years after the diagnosis showed that the clonal a. Carvajal-Cuenca et al.
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haematologica | 2012; 97(2) population had become CD5-positive. SOX11 was positive in seven of 16 (44%) cases with an "in situ MCL" pattern in which sections were available for staining, and in five of the six (83%) MCL with a mantle zone growth pattern. SOX11 showed a nuclear staining pattern and correlated well with the distribution of the cyclin D1-positive cells. In addition to the cyclin D1-positive cells, endothelial and follicular dendritic cells showed nuclear positivity and were used as internal controls ( Figure  3) .
A composite lymphoid neoplasm was found in five of the 17 cases with an "in situ MCL" pattern (34%): chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) in two cases, marginal zone lymphoma in two cases (one nodal and one extranodal) and follicular lymphoma grade 1-2 with a FLIS component in one case. The CLL diagnosis had been previously established in the two patients with CLL; the "in situ MCL" lesion was only recognized in subsequent biopsies performed based on an enlarged lymph node and oropharyngeal mass, respectively. Two different B-cell clones were observed by a flow cytometry study of peripheral blood in one of these cases (Table  1) . Both CLL had a classical phenotype. The composite lymphomas in the other three patients were apparently localized after computed tomography studies (cases 4 and 6), multiple gastrointestinal biopsies (case 5), bone marrow (cases 5 and 17) and peripheral blood (cases 4, 5, 6 and 17) examination. One additional patient had simultaneous Castleman disease of hyaline-vascular type. SOX11 was studied in five of these cases and was negative in four (80%). The SOX11-positive case was associated with CLL/SLL. All the associated lymphoid neoplasms were SOX11-negative.
To explore the frequency of occurrence of incidental "in situ MCL" lesions in reactive lymph nodes and to compare it to the frequency of detection of FLIS, we stained 100 consecutive lymph nodes with follicular hyperplasia for BCL2 and cyclin D1. Two cases showed scattered follicles with strong BCL2 staining of the germinal center cells corresponding to what has been termed FLIS. These cases included a mesenteric lymph node obtained as part of the diagnostic study of a recurrent gastric adenocarcinoma in a 49-year old
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Genetics
The t (11;14) was demonstrated in nine of nine cases with an "in situ MCL" pattern of cyclin D1-positive cells by conventional cytogenetics of lymph node or peripheral blood samples (3 cases) and/or by FISH studies (8 cases). In one of these cases we performed a FISH study with simultaneous cyclin D1 immunofluorescence and demonstrated the presence of the t(11;14) in cyclin D1-positive cells (Figure 1 F-G) .
The t(11;14) was identified in 64-95% of the cells analyzed (mean 84%) in the case sections compared to 2-4% (mean 3%) in the tonsil control sections. The t(11;14) was detected in two SOX11-positive and in seven SOX11-negative cases with an "in situ MCL" pattern. The t(11;14) was also confirmed by conventional cytogenetics or FISH in two of two MCL with a mantle zone growth pattern, one SOX11-positive and the other SOX11-negative.
Clinical features associated with "in situ mantle cell lymphoma" lesions
The patients with "in-situ MCL" lesions were nine males and eight females with a median age of 66 years (range, a. Carvajal-Cuenca et al. 274 haematologica | 2012; 97(2) 29-84 years) ( Table 1 ). The diagnosis of "in situ MCL" was most often an incidental finding. The biopsies were performed as part of the staging procedure for a previous diagnosis of carcinoma (5 cases) , to evaluate single (5 cases) or multiple (2 cases) enlarged lymph nodes or an enlarged lacrimal gland (1 case), as part of the diagnostic evaluation for CLL (2 cases), and in one case an appendectomy had been performed for acute appendicitis. In one case (intestine sample) the reason is not known. In two cases the "in situ MCL" lesion was discovered after the diagnosis of MCL: in one patient it was detected in a retrospective analysis of a previous appendectomy specimen removed 4 years earlier, and in one patient, it was identified in a lymphadenectomy obtained at surgery for prostatic carcinoma 3 years after the diagnosis and treatment of MCL. Immunostains for cyclin D1 were performed as part of routine immunohistochemical panels in 15 cases, eight of them to complete the study of other lymphoid lesions, clinical suspicion of lymphoma in one case, the finding of atypical cells in the flow cytometry study in one case and after the prospective or retrospective finding of a classic MCL in two cases. The most frequent localization of the "in situ MCL" lesions was nodal; ten cases had a single enlarged lymph node and two had multiple enlarged lymph nodes. Five cases were observed in extranodal locations including small intestine, appendix, lacrimal gland, spleen and oropharynx. Peripheral blood and/or bone marrow involvement was detected in five cases by flow cytometry or bone marrow biopsy (Table 1) .
Clinical follow-up of at least 1 year was available for 12 patients with "in situ MCL" lesions and no diagnosis of overt MCL at the time the in situ lesion was discovered. Four were treated with intensive chemotherapy and were alive with no evidence of disease 0.5, 1.4, 4 and 6 years later; two patients received involved-field radiotherapy and had no evidence of disease 1.7 and 2 years later. Eight patients were managed with watchful waiting: two were alive with no evidence of disease, 1 and 5 years later, four were alive with stable disease (atypical circulating cells in the peripheral blood) 1, 3, 12 and 19 years after the diagnosis, one 84 yearold patient died of an unrelated cause 1.4 years after the diagnosis, and one patient developed overt MCL 4 years after the "in situ MCL" diagnosis. This patient who developed overt MCL had not been given any treatment at the time the diagnosis of "in situ MCL" was made.
In one patient (case 12), the in situ component was found in the retrospective examination of an acute appendicitis specimen that had been obtained 4 years before the diagnosis of the overt MCL. In one additional patient (case 13) a diagnosis of stage IV classic MCL had been made 3 years earlier; the patient had been treated with R-CHOP and had achieved a complete remission. The "in situ MCL" lesion was found in a reactive lymph node obtained as part of the surgery for a prostatic adenocarcinoma. No evidence of lymphoma in other sites was observed at the time of the diagnosis of the "in situ MCL" lesion and a watch-and-wait attitude was adopted. However, 1 year later the patient developed left groin adenopathy that showed relapse of classic MCL with no evidence of disease elsewhere.
A comparison of the clinical features of the patients with "in situ MCL" lesions according to SOX11 expression is summarized in Table 3 . The seven patients with SOX11-positive lesions were five males and two females with a median age of 66 years (range, 42-82 years). One of the three patients examined had peripheral blood involvement and two of six were negative for CD5. Extranodal involvement was seen in three cases. Five patients had a follow-up of more than 1 year; one received chemotherapy and was alive after 6 years. The three "in situ MCL" lesions associated with a metachronous MCL were SOX11-positive in both the in situ lesion and the corresponding overt MCL.
The nine patients with SOX11-negative "in situ MCL" lesions were three men and six women with a median age of 59 years (range, 29-84 years). Differences in the sex prevalence were not statistically significant. Three patients had bone marrow involvement, two of whom also had peripheral blood involvement and six of the nine were negative for CD5. Extranodal involvement was seen in three cases. Eight patients had follow-up of more than 1 year. Three of them were treated, one patient received aggressive chemotherapy and was alive after 1.4 years and two patients received local radiotherapy and were alive after 1.7 and 2 years. Five patients were not treated and had a median survival of 5 years (range, 1-19.5 years); one of these patients died of unrelated causes 1.4 years after the diagnosis. None of the patients developed overt MCL.
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Clinical features of mantle cell lymphoma with a mantle zone growth pattern
Five of the six patients with a MCL with a mantle zone pattern were male with a median age of 60 years (range, 36-78 years). Five of the six cases were SOX11-positive and one was SOX11-negative. CD5 was expressed in five cases and was negative in one. Four patients showed evidence of disseminated disease at diagnosis, three of them had bone marrow involvement, two with peripheral blood involvement, and one had cervical and axillary lymphadenopathy. Two patients were considered to have localized lesions, one in the gallbladder and the other in a cervical lymph node. This latter patient had sarcoidosis and mediastinal lymphadenopathy. Two patients with clinical evidence of dissemination to other lymph nodes at diagnosis were treated with chemotherapy; both cases were SOX11-positive. Follow-up data were available for one of them, who was alive with disease 6 years after diagnosis. Four patients were managed with a watchful waiting approach; three were SOX11-positive and one was negative. The single patient with a SOX11-negative MCL had stable leukemic disease and was alive 6 years after diagnosis. One of the SOX11-positive cases developed disease progression 2 years after the diagnosis and was treated with immunotherapy. The other two SOX11-positive cases were the patient with sarcoidosis who had stable mediastinal lymphadenopathy after 2 years of follow-up, and the other patient died of unrelated causes 1 year after diagnosis.
Discussion
In this study we have recognized two clinically and biologically distinct types of lesions characterized by cyclin D1-positive cells mostly limited to the mantle zones of reactive follicles. The cases we believe belong in the category of "in situ MCL" lesions had relatively few cyclin D1-positive cells restricted to the mantle area and concomitant or subsequent overt MCL was uncommon. The second group, which is best considered as MCL with a mantle zone growth pattern, had more extensive cyclin D1-positive cells with focal extension into the interfollicular areas and a more frequent association with conventional MCL without a mantle zone pattern. This suggests that the "in situ MCL" lesions may correspond to an early step in the lymphomagenesis of MCL, whereas MCL with a mantle zone growth pattern represent partial or early involvement by lymphoma.
Recent studies have found clonal B cells carrying the t(14;18) translocation restricted to the germinal centers in an otherwise reactive lymph node. 15, 16 These lesions were interpreted as an early step in the lymphomagenesis of follicular lymphoma, and have been termed FLIS. They may correspond to the circulating cells carrying the t(14;18) found in many normal individuals, and appear to have a very low malignant potential. The "in situ MCL" lesions investigated in this and other studies of individual cases 14, 23, 30 may correspond to a similar phenomenon. We detected the t(11;14) translocations in the eight "in situ MCL" lesions studied and in one of them we confirmed that the translocation was present in the cyclin D1-positive cells. These observations support the genetic relationship of these limited lesions to MCL and rule out the possibility that cyclin D1 is overexpressed by other mechanisms as may be occasionally seen in cells of the proliferation centers in CLL. 24 Clones carrying the t(11;14) translocation may be found at very low levels in the peripheral blood of healthy individuals using very sensitive methods. 25 These clones persist over long periods and in some cases may even expand. Although there is no evidence that these clones progress to overt lymphoma, they may represent a very early event in MCL lymphomagenesis. The "in situ MCL" lesions observed in this study may correspond to the tissue counterpart of these circulating clones.
To evaluate the frequency of "in situ MCL" lesions, we stained 100 consecutive specimens of reactive follicular hyperplasia in adults for cyclin D1 and none of them showed positive cells, indicating that this situation must be uncommon in routine practice. Therefore, the use of cyclin D1 staining in the context of a reactive lymph node does not seem to be necessary. We also stained the same cohort for BCL2 and found two cases with FLIS. These findings parallel in part the observation of clones carrying the t(11;14) and the t(14;18) translocation in the blood of healthy individuals using highly sensitive methods. The t(11;14) was detected only in 7% of individuals whereas the t(14;18) was found in up to 71% of healthy people. [25] [26] [27] Interestingly, almost all healthy individuals carrying the t(11;14) also had clones with the t(14;18), and clones with this translocation were also found in patients with overt MCL. 25 The concomitant identification of clones with both translocations in the same individual may correspond at a molecular level to the frequent association of "in situ MCL" lesions with follicular lymphoma and other indolent small B-cell lymphomas observed in this study. This phenomenon is also seen in FLIS, 15, 16, 28 suggesting that these patients may have a certain susceptibility to develop and expand aberrant B-cell clones.
Most patients with "in situ MCL" lesions presented with a localized enlarged lymph node or extranodal lymphoid tissue. However, six of 17 patients had evidence of more widespread disease. Five patients had bone marrow and/or peripheral blood involvement, and a sixth patient had "in situ MCL" lesions simultaneously in an axillary and inguinal lymph node, as well as minimal infiltration a. Carvajal-Cuenca et al. 276 haematologica | 2012; 97(2) of a gastric biopsy by cyclin D1-positive cells. 13 The clinical significance of these disseminated cells is uncertain because their numbers were always limited in all locations and the evolution of disease in three of these patients was very indolent with a stable presence of atypical cells in the peripheral blood for more than 3, 12 and 19 years without any antineoplastic treatment. 9, 10 The patient with more than one lymph node involved and minimal gastric infiltration was alive with no evidence of disease 6 years later but he had been treated with highdose immunochemotherapy and stem cell transplantation. The apparent dissemination in these cases may represent the normal circulating nature of lymphoid cells rather than an indication of clinically significant malignant potential. Dissemination of FLIS in the absence of more overt lymphoma is also well-recognized. 12, 15, 16, 28 The indolent behavior of the "in situ MCL" lesions is also reinforced by the evolution of four other patients managed with watchful waiting who did not have progression of disease 1, 1, 1.4 and 5 years after diagnosis, although the third died of an unrelated cause at the age of 84.
12 Six patients treated with local radiotherapy or chemotherapy were also alive and without evidence of disease 0.5 to 6 years later (median 1.6 years). 11, 13, 14 Only three patients with "in situ MCL" lesions had overt MCL. In two cases the in situ lesion was discovered after the diagnosis of the MCL. In one patient it was detected in a retrospective analysis of a previous appendectomy specimen removed 4 years earlier. 13 In the second patient, the "in situ MCL" lesion was identified in a lymphadenectomy obtained at surgery for prostatic carcinoma 3 years after the diagnosis and treatment of MCL. The persistence of cyclin D1-positive cells in the mantle zones of a MCL patient in apparent complete remission highlights the relevance of the mantle zone as a microenvironment favoring the survival of cells with the t(11;14) translocation, not only in early steps of the disease, but also as a potential sanctuary for chemotherapy-resistant cells. This patient relapsed with overt MCL 1 year later. Only one patient without overt MCL at the time of the diagnosis of the in situ lesion developed an overt MCL 4 years later.
The follow-up of the patients in our study suggests that most patients with "in situ MCL" lesions do not develop an overt MCL for long periods of time (1 to 19.5 years), even without any treatment. However, in some cases the lesion may evolve into overt MCL. This evolution to MCL is consistent with recent observations by Racke et al., published in abstract form, in which all seven MCL patients examined had an "in situ MCL" lesion in reactive lymph nodes obtained between 2 and 15 years (median 8 years) prior to the diagnosis of the overt lymphoma. 29 A similar case has been recently reported in which an in situ lesion was found in a gastrointestinal tract biopsy 2 years before the diagnosis of overt intestinal MCL. 30 This long latency period prior to the development of MCL has also been highlighted by the diagnosis of a MCL 12 years after an allogenic bone marrow transplantation occurring simultaneously in the respective recipient and donor and corresponding to the same neoplastic clone in both patients. 31 Although MCL with a mantle zone growth pattern was not always associated with conventional MCL with nodular or diffuse patterns, four of the six patients developed MCL with more extensive infiltration. Three patients, two with bone marrow involvement, showed lymphadenopathy at other sites; two were treated with chemotherapy, whereas one patient with peripheral blood and bone marrow involvement at the time of diagnosis was not treated and developed abdominal lymphadenopathy 1 year later. One patient with bone marrow dissemination followed with watchful waiting had stable disease in the peripheral blood 6 years after the diagnosis and one untreated patient died of an unrelated cause 1 year after the diagnosis.
These findings highlight the low malignant potential of the "in situ MCL" lesions which is similar to that of FLIS and raises the question of maintaining the term "lymphoma" for these lesions. 15, 16 In contrast, MCL with a mantle zone pattern appears to correspond to early involvement by conventional MCL similar to partial involvement of a lymph node by follicular lymphoma. 16, 32 A recent Workshop of the European Association for Hematopathology and the Society for Hematopathology (Uppsala, Sweden, September 2010) proposed the alternative terms of "in situ MCL-like B cells" and "in situ FL-like B cells of uncertain significance" to avoid overdiagnosis and overtreatment of these individuals. 33 These recommendations are parallel to the use of monoclonal gammopathy of uncertain significance and monoclonal B-cell lymphocytosis for potentially premalignant phases of plasma cell myeloma and CLL, respectively.
SOX11 is a specific marker of MCL expressed in 78-93% of these tumors. 6, 18, 20 In a recent study, a group of MCL with a very indolent clinical behavior and managed without any treatment for more than 2 years were consistently SOX11-negative. The expression of this biomarker was less common in the "in situ MCL" lesions (44%) than in the MCL with a mantle zone pattern (5 of 6 cases, 83%), which is a similar proportion to that observed in other overt MCL. Interestingly, the only patient with a SOX11-negative MCL with a mantle zone pattern had very stable disease for 6 years without treatment. Although not statistically significant, it is intriguing that the SOX11-negative "in situ MCL" lesions were mainly found in women (67%) whereas SOX11-positive "in situ MCL" lesions and mantle zone pattern lesions were more common in men (71% and 83%, respectively). Both SOX11-negative and -positive "in situ MCL" lesions had a very indolent behavior. However, the tumors in the three patients who had overt MCL either before or after the diagnosis of "in situ MCL were SOX11-positive in both the "in situ MCL" lesion and the overt MCL. The expression of SOX11 in some "in situ MCL" lesions, the progression of SOX11-positive "in situ MCL" lesion to an overt MCL, and the higher number of cases of SOX11-positive MCL with a mantle zone pattern indicate that SOX11 is already differentially expressed early in the development of "in situ MCL" lesions and suggest that lesions expressing SOX11 may have a greater tendency to progress.
In conclusion, our data suggest that cases diagnosed as "in situ mantle cell lymphoma" include two distinct situations with different clinical impact. Some cases are overt MCL with a mantle zone growth pattern that may have disseminated disease at diagnosis, although some cases may also follow a relatively indolent course. In these cases, a diagnosis of MCL should be made, with a comment regarding the pattern. Other cases, in which the nodal architecture is preserved and cyclin D1-positive cells are restricted to mantle zones of otherwise normalappearing follicles, appear to have a very low, but still defIn situ mantle cell lymphoma haematologica | 2012; 97 (2) inite risk of progression to overt MCL. In these cases we suggest that a diagnosis of "in situ involvement by mantle cell lymphoma-like cells" should be made, with a note indicating that this does not constitute a diagnosis of lymphoma, and that treatment should not be undertaken based solely on the basis of this finding. In such cases, surveillance of the patients and evaluation for the presence of progressive disease should be considered. 
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